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What is claimed is: 

1. A complementary MOS semiconductor device having an N- 
channel MOS transistor, a F-channel MOS transistor and a resistor, 
wherein a conductivity type of a gate electrode of the N-channel 
MOS transistor is P-type, and a conductivity type of a gate electrode 
of the P-channel- MOS transistor is P-type. 

2 . A complementary MOS semiconductor device according to claim 
1, wherein the P-type gate electrode of the N-channel MOS transistor 
and the P-type gate electrode of the P-channel MOS transistor each 
comprise a single layer of first polycrystalline silicon having 
a film thickness in a range of 2000 A to 6000 A and including boron 
or BF 2 with an impurity concentration of 1 x 10 19 atoms/cm 3 or more. 

3. A complementary MOS semiconductor device according to claim 
1, wherein the P-type gate electrode of the N-channel MOS transistor 
and the P-type gate electrode of the P-channel MOS transistor each 
have a polycide structure comprising a lamination of first 
polycrystalline silicon having a film thickness in a range of 1000 
A to 4000 A and including boron or EF 2 with an impurity concentration 
of 1 x 10 19 atoms/cm 3 or more and first high melting point metal 
silicide selected from the group consisting of molybdenum silicide, 
tungsten silicide, titanium silicide, and platinum silicide, with 
a film thickness in a range of 500 A to 2500 A. 

4. A complementary MOS semiconductor device according to 

.■ of claim 1 , wherein the resistor is polycrystalline silicon 



formed in the same layer and has the same film thickness range as 
the fi rst pol ycrystalline silicon constituting the gate electrode. 

5. A complementary MOS semiconductor device according to claim * 
1, wherein the resistor is second polycrystalline silicon having 
a film thickness in a range of 500 A to 2000 A. 

6. A complementary MOS semiconductor device according to claim 
1, wherein the resistor is a thin film metal transistor formed from 
one selected from the group consisting of Ni-Cr alloy, Cr-SiO alloy, 
molybdenum silicide, and p-ferrite silicde and has a film thickness 
in a range of 100 A to 300 A. 

7. A complementary MOS semiconductor device according to 
claim- 1 , wherein the resistor comprising the first 

or the second polycrystalline silicon contains phosphorous or 
arsenic with an impurity concentration of 1 x 10 1/; to 9 x 10 18 atoms/cm 3 
and includes a first N-type transistor of a relatively low 
concentration having a sheet resistance in an order of several 
kQ/square to several tens of kQ/square. 

8. A complementary MOS semiconductor device according to 
claim 1 , wherein the resistor comprising the first 

or the second polycrystalline silicon contains phosphorous or 
arsenic with an impurity concentration of 1 x 10 19 atoms/cm 3 or more 
and includes a second N-type transistor of a relatively high 
concentration having a sheet resistance in an order of about 100 
Q/square to several hundreds of Q/square and a temperature 
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coefficient in an order of several hundreds of ppm/°C to about 1000 
ppm/ °C . 

9. A complementary MOS semiconductor device according to 
claim . 1 , wherein the resistor comprising the first 

or the second polycrystalline silicon contains boron or BF2 with 
an impurity concentration of 1 x 10 34 to 9 x 10 18 atoms/cm 3 and includes 
a first P-type transistor of a relatively low concentration having 
a sheet resistance in an order of several kfl/square to several tens 
of kQ/square. 

10. A complementary MOS semiconductor device according to 
claim 1 , wherein the resistor comprising the first 

or the second polycrystalline silicon contains boron or BF 2 with 
an impurity concentration of 1 x 10 19 atoms/cm 3 or more and includes 
a second P-type transistor of a relatively high concentration having 
a sheet resistance in an order of several hundreds of Q/square to 
about 1 kQ/square and a temperature coefficient in an order of 
several hundreds of ppm/°C to about 1000 ppm/°C. 

11. A complementary MOS semiconductor device according to 
claim 1 , wherein the N-channel MOS transistor and the 

P-channel MOS transistor include a MOS transistor having a first 
structure of a single drain structure comprising a diffusion layer 
with a high impurity concentration in which a source and a drain 
overlap the P-type gate electrode in a planar manner. 

12. A complementary MOS semiconductor device according to 



claim 1 r wherein the N-channel MOS transistor and the 

P-channel MOS transistor include a MOS transistor having a second 
structure comprising a diffusion layer with a low impurity 
concentration in which only the drain side thereof overlaps the 
P-type gate electrode in a planar manner or both the source and 
drain sides thereof overlap the P-type gate electrode in the planar 
manner and a diffusion layer with a high impurity concentration 
in which only the drain side thereof does not overlap the P-type 
gate electrode in the planar manner or both the source and drain 
sides thereof do not overlap the P-type gate electrode in the planar 
manner. 

13. A complementary MOS semiconductor device according to 
claim 1 , wherein the N-channel MOS transistor and the 

P-channel MOS transistor include a MOS transistor having a third 
structure comprising a diffusion layer with a low impurity 
concentration in which only the drain side thereof overlaps the 
P-type gate electrode in a planar manner or both the source and 
drain side thereof overlap the P-type gate electrode in the planar 
manner and a diffusion layer with a high impurity concentration 
in which only the drain side thereof does not overlap the P-type 
gate electrode in the planar manner or both the source and drain 
sides thereof do not overlap the P-type gate electrode in the planar 
manner, and an insulating film between the diffusion layer with 
a high impurity concentration and the P-type gate electrode has 



a film thickness thicker than that of a gate insulating film. 

14. A complementary MOS semiconductor device according to 
claim 1 , wherein the N-channel MOS transistor and the 

P-channel MOS transistor include a MOS transistor having a fourth 
structure comprising a diffusion layer with a high impurity 
concentration in- which both the source and the drain overlap the 
P-type gate electrode in a planar manner and a diffusion layer with 
a low impurity concentration in which only the drain side thereof 
or both the source and drain sides thereof diffuse further on the 
channel side to overlap the P-type gate electrode in the planar 
manner . 

15. A complementary MOS semiconductor device according to 
claim 1 , wherein, in the N-channel MOS transistor, 

a channel in which a threshold voltage is in enhancement is a buried 
channel . 

16. A complementary MOS semiconductor device according to 
claim 1 , wherein, in the P-channel MOS transistor, 

a channel in which a threshold voltage is in enhancement is a surface 
channel. 

17. A complementary MOS semiconductor device according to 
claim 1 r wherein the low impurity concentration 

diffusion layers in the second structure MOS transistor, the third 
structure MOS transistor and the fourth structure MOS transistor 
use arsenic or phosphorous as an impurity with an impurity 



concentration of 1 x 10 16 to 1 x 10 18 atoms /cm 3 in the N-channel MOS 
transistor and use boron or BF 2 as the impurity with an impurity 
concencration of 1 x 10 16 to 1 x 10 18 atoms/cm 3 in the P-channel MOS 
transistor, and the high impurity concentration diffusion layers 
in the first structure MOS transistor, the second structure MOS 
transistor, the third structure MOS transistor and the fourth 
structure MOS transistor use arsenic or phosphorous as the impurity 
with an impurity concentration of 1 x 10 16 to 1 x 10 18 atoms/cm 3 or 
more in the N-channel MOS transistor and uses boron or BF 2 as the 
impurity with an impurity concentration of 1 x 10 16 to 1 x 10 i8 
atoms/cm 3 or more in the P-channel MOS transistor. 

18. A method of manufacturing a complementary MOS 
semiconductor device as claimed in . claim.-. 1 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 



selectively doping a low concentration N-type impurity into 
the first polycrystall ine silicon film to form a first N-type region 
in the first polycrystalline silicon film; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type region 
in the first polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a second 
P-type region in the first polycrystalline silicon film; 

forming a first insulating film on the first polycrystalline 

silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first P-type polycrystalline silicon region and 
a resistor formed from the first N-type polycrystalline silicon 
region and the second P-type polycrystalline silicon region; 

selectively removing the first insulating film on the 
resistor ; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-channel MOS transistor and 
a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become a source and a drain of the P-channel MOS transistor and 



a part or an entire region of the resistor formed from the second 
P-type polycrystalline silicon region. 

19. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a first 
P-type region of a first polycrystalline silicon film; 

forming a high melting point metal silicide film on the first 
polycrystalline silicon film; 

forming a first insulating film on the high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first polycrystalline silicon film of 



the first P-type region to form a gate electrode and a wiring; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystalline silicon film on the fourth 

insulating film; 

selectively doping a low concent ration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type region in the second polycrystalline silicon film; 

parterning the second polycrystalline silicon film to form 
a resistor; 

doping a high concentration N-type impurity into regions than 
become a source and a drain of the N-channel MOS transistor and 
a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become a source and a drain of the P-channel MOS transistor and 
a part or an entire region of the resistor formed from the second 
p_ t yp e polycrystalline silicon region. 

20. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1 

comprising the steps of: 



forming wells for defining respective regions of an N-channel 
MOS transistor and a' P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 

substrates- 
forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a first 
p_. t yp e region of a first polycrystalline silicon film; 

forming a high melting point metal film on the first 
polycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts to the first polycrys calline silicon film, 
to obtain a high melting point metal silicide film; 

forming a first insulating film on the high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first polycrystalline silicon film of 
the first P-type region to form a gate electrode and a wirings- 
forming a fourth insulating film on the semiconductor 



substrate- 
forming a second polycrys talline silicon film on the fourth 

insulating film; 

selectively doping a lew concentration N-type impurity into 
the second polycrys tall ine silicon film to form a first N-type 
region in the second polycrys talline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrys talline silicon film to form a second 
P-type region in the second polycrystal line s.i 1 icon film; 

patterning the second polycrys tal line silicon film to form 
a resistor; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-channel MOS transistor and 
a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become a source and a drain of the P-channel MOS transistor and 
a part or an entire region of the resistor formed from the second 
P-type polycrystalline silicon region. 

21. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
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substrate ; 

forming an element isolating region cn the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

dooing an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrysta lline silicon film on the 
semiconductor substrate ; 

selectively doping a low concentration N-type impuritiy into 
the first polycrystalline silicon film to form a first N-type region 
in the first polycrystalline silicon film; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type region 
in the first polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a second 
P-type region in the first polycrystalline silicon film; 

forming a first insulating film on the first polycrystalline 
silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first P-type polycrystalline silicon region and 
a resistor formed from the first N-type polycrystalline silicon 
region and the second P-type polycrystalline silicon region; 
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selectively doping a low concentration N-type impurity into 
regions that become a source and a drain of the N-channcl MOS 
transistor in the semiconductor substrate; and 

doping a low concentration P-type impurity into regions that* 
become a source and a drain of the P-channel MOS transistor in the 
semiconductor substrate ; 

depositing a third insulating film on the semiconductor 
substrate ; 

etching the third insulating film by anisotropic dry etching 
to form a side spacer on a side wall of the first polycryst.all.ine 
silicon film; 

selectively removing the first insulating film on the 
resistor ; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-channel MOS transistor and 
a part or an entire region of the resistor formed from the first 
N_ t ype region of the first polycr ystall ine silicon; and 

doping a high concentration ?-type impurity into regions that 
become a source and a drain of the P-channel MOS transistor and 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrys ta 1 1 i nc silicon. 

22. h method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 
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forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
subs t rate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semi conductor substrate; 

forming a first polycrys talline silicon film on the 
semiconductor substrate; 

selectively doping a high concentration P-typo impurity into 
the first polycrysta 1 line silicon film to form a first P-type region 
in the first pel ycrys t a 11 ine silicon film; 

forming a first insulating film on the first polycrysta 1 1 ine 
silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first P-type polycrystalline silicon region and 
a resistor region formed from the region other than the first P-type 
polycrystalline silicon film region; 

selectively removi ng the first insulating film on the resistor 
region ; 

selectively doping a low concentration N-type impurity into 
regions that become a source and a drain of the N-channel MOS 
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transisLor and into the polycrystalline silicon film other than 
the first P-type polycrystalline silicon film region to form a lev/ 
concentration N-type source and drain and a first N-type region 
in the first polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor and into the first polycrystalline silicon film other 
than the first P-type polycrystalline silicon film region and the 
first N-type polycrystalline silicon film region to form a low 
concentration P-type source and drain and a second P-type region 
in the first polycrystalline silicon film; 

depositing a third insulating film on the semiconductor 
substrate; 

etching the third insulating film by anisotropic dry etching 
to form a side spacer on a side wall of the first polycrystalline 
silicon film; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the N-channel MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon; and 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MCS transistor 
and a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon. 
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23. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim. 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate- 
doping an impurity for controlling a threshold value into the 

semiconductor substrate; 

forming a first poiycr ys ta 11 i ne silicon film on the 

semiconductor substrate ; 

doping a high concentration P-type impurity into the first 

polycrystalline silicon film to form a first P-type polycrystalline 

silicon region; 

forming a first insulating film on the first polycrystalline 
silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first polycrystalline silicon rcqion; 

selectively doping a low concentration N-type impurity into 
regions that become a . source and a drain of the N-channel MOS 
transistor in the semiconductor substrate; 

1 6 



selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor in the semiconductor device; 

depositing a third insulating film on the semiconductor 

subs t rate- 
etching the- third insulating film by anisotropic dry etching 
to form a side spacer on a side wall of the first polycrys tall ine 
silicon film; 

forming a second polycrystalline silicon film on the 
semiconductor substrate ; 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
impurity region; 

doping a low concentration P-typc impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type polycrystalline silicon region; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a high concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the first N-type region of the second polycrystalline silicon; 
and 

selectively doping a high concentration P-type impurity into 
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regions that become the source and the drain of the P-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the second P-type reqion of the second pol ycry s La 1 1 ine .silicon. 

24. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 

semiconductor substrate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate ; 

selectively doping a low concentration N-type impurity into 

the first polycrystalline silicon film to form a first N-type 

polycrystalline silicon region; 

selectively doping a high concentration P-type impurity into 

the first polycrystalline silicon film to form a first P-type 

polycrystalline silicon regions- 
doping a low concentration P-type impurity into an entire 

region of the first polycrystalline silicon film to form a second 
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P-type polycrystaliine silicon region; 

forming a second insulating film on the first polycrystaliine 
silicon film; 

selectively removing the second insulating film on the first 

P-type region of the first polycrystaliine silicon f:i] in- 
forming a high melting point metal silicide film on the 

semiconductor substrate; 

selectively removing the high melting point metal silicide 

film on the patterned second insulating film and in the vicinity 

thereof ; 

removing the patterned second insulating film; 

forming a first insulating film on the high melting point metal 
silicide film and the first polycrystaliine silicon film; 

patterning the first insulating film, the first 
polycrystaliine silicon film and the high melting point metal 
silicide film to form a gate electrode and a wiring formed from 
a lamination layer of the first P-type region of the first 
polycrystaliine silicon film and the high melting point metal 
silicide film and a resistor formed from the first N-type region 
and the second P-type region of the first polycrystaliine silicon 
f ilm; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor in the semiconductor substrate; 
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selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the semiconductor 
substrate; 

etching rhe third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first pol.ycrystal.line 
silicon film and the high melting point metal silicide film; 

selectively removing the first insulating film on the 
resistor; 

doping a high concentration N-V.ypc impurity into regions that 
become the source and the drain of the N-channel MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MOS transistor 
and a part or an entire region of the resistor formed from the second 
P-type polycrystalline silicon region. 

25. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 
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forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrys talline silicon film on the 
semiconductor substrate; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type 
polycrys talline silicon region; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
p-type region of the first polycrystalline silicon film; 

forming a high melting point metal silicide film on the 
semiconductor substrate; 

selectively removing the high melting point metal silicide 
film cn the patterned second insulating film and in the vicinity 
thereof; 

removing the patterned second insulating film; 

forming a first insulating film on the high melting point metal 
silicide film and the first polycrystalline silicon film; 

patterning the first insulating film, the first 
polycrystalline silicon film and the high melting point metal 
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silicide film to form a gate electrode and a wiring formed from 
a lamination layer of the first P-type region of the first 
polycrystalline silicon film and the high melting point metal 
silicide film and a resistor region formed from the region other 
than the first P-type region of the first polycrystalline silicon 
film; 

selectively removing the first insulating film on the resistor 
region ; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor and the first polycrystalline silicon film other than 
the first P-type region to form a low concentration N-type source 
and drain and a first N-type region in the first polycrystalline 
silicon film; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor and the first polycrystalline silicon film other than 
the first P-type region and the first N-type region to form a low 
concentration P-type source and drain and a second P-type region 
in the first polycrystalline silicon film; 

depositing a third insulating film on the semiconductor 
substrate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first polycrystalline 



22 



silicon film and the high melting point metal silicide film; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the N-channel MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type polycrystall ine silicon region; and 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MOS transistor 
and a part or an entire region of the resistor formed from the second 
P-type polycrystalline silicon region. 

26. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
subs t ra te ; 

forming an clement isolating region on the semiconductor 
substrate ; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold v.alue into the 
semiconductor substrate ; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first polycrystalline silicon film to form a first N-type 
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polycrystalline silicon region; 

selectively doping a high concentration P-type impurity into 
uhe first polycrystalline silicon film to form a first P-type 
polycrystalline silicon region; 

coping a low concentration P-typc impurity into an entire 
region of the first polycrystalline silicon film to Conn a second 
P-type polycrystalline silicon region; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal silicide film on the 
semiconductor substrate ; 

performing heat treatment for the high melting point metal 
film, which contacts to the first polycrystalline silicon film, 
to obtain a high melting point metal silicide film; 

selectively removing non-reacted high melting point metal 
silicide film on the second insulating film; 

removing the patterned second insulating film; 

forming a first insulating film on the high melting point metal 
silicide film and the first polycrystalline silicon film; 

patterning the first insulating film, the first 
polycrystalline silicon film and the high melting point metal 
silicide film to form a gate electrode and a wiring formed from 
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a lamination layer of the first P-type region of the first 
polycrystalline silicon film and the high melting point metal 
silicide film and a resistor formed from the first N-type region 
and the second P-type region of the first polycrystalline silicon 
film; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor in the semiconductor substrate; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the semiconductor 
substrate ; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first polycrystalline 
silicon film and the high melting point metal silicide film; 

selectively removing the first insulating film on the 
resistor; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the N-channel MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon reg.ion; and 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MOS transistor 
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and a part or an entire region of the resistor formed from t;he second 
P-type polycrystalline silicon region. 

27. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N~channel 
MCS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate ; 

forming a gate insula t .'my film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type 
polycrystalline silicon region; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal silicide film on the 
semiconductor substrate ; 
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performing heat treatment for the high melting point metal 

film, which contacts to the first polycrys talline silicon film, 
> 

to .obtain a high melting point metal silicide film; 

selectively removing non-reacted high melting point metal 
silicide film on the second insulating film; 

removing the patterned second insulating film; 

forming a first insulating film on the high melting point metal 
silicide film and the first polycrystal line silicon film; 

patterning the first insulating film, the first 
polycrystalline silicon film and the high melting point metal 
silicide film to form a gate electrode and a wiring formed from 
a lamination layer of the first P-type region of the first 
polycrystalline silicon film and the high melting point metal 
silicide film and a resistor region formed from the region other 
than the first P-type region of the first polycrystalline silicon 
film; 

selectively removing the first insulating film on the resistor 
region ; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor and the first polycrystalline silicon film other than 
the first P-type region to form a low concentration N-type source 
and drain and a first N-type region in the first polycrystalline 
silicon film; 
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selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor and the first polycrys talline silicon film other than 
the first P-type region and the first N-type region to form a low 
concentration P-type source and drain and a second P-type region 
in the first polycrys tall ine silicon film; 

depositing a third insulating film on the semiconductor 
subst rate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first polycr ys ta 1 1 ine 
silicon film and the high melting point metal silicide film; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the N-channei MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MOS transistor 
and a part or an entire region of the resistor formed from the second 
P-type polycrystalline silicon region. 

28. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
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substrate ; 

forming an element isolating region on the semiconductor 
substrate ; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystall ine silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into an entire 
region of the first polycry sta 11 ine silicon film to form a first 
P-type region in the first polycrystall ine silicon film; 

forming a high melting point metal silicide film on the first 
polycrystalline silicon film; 

forming a first insulating film on the high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first polycrystalline silicon film of 
the first P-typc region to form a gate electrode and a wiring; 

selectively doping a low concentration N-type impurity inco 
regions that become the source and the drain of the N-channel MOS 
transistor in the semiconductor substrate; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor in the semiconductor substrate; 
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depositing a third insulating film on the semiconductor 

substrate- 
etching the third insulating film by anisotropic cry etching 

to form side spacers on side walls of the first polycrystalline 

silicon film and the high melting point metal silicide film; 
forming a second polycrysLal line silicon film on the 

semiconductor substrate ; 

selectively doping a low concentration N-type impurity into 

the second polycrystalline silicon film to form a first N-type 

polycrystalline silicon regions- 
doping a low concenLrat ion P-type impurity into an entire 

region of the second polycrystalline silicon film to form a second 

P-type polycrys tail ino silicon region; 

patterning the second polycrystalline silicon film to form 

a resistor; 

selectively doping a high concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the first N-type region of the second polycrystalline silicon 
region; and 

selectively doping a high concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the second P-type region of the second polycrystalline silicon . 
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29. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrys talline silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into an entire 
region of rhe first polycrystalline silicon film to form a first 
? _ t ype region in the first polycrystalline silicon film; 

forming a high melting point metal film on the first 
polycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts to the first polycrystalline silicon film, 
to obtain a high melting point metal silicide film; 

forming a first insulating film on the high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 
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metal silicide film and the first polycryst alline silicon to form 
a gate electrode and a wiring; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MOS 
transistor in the semiconductor substrate; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the semiconductor 
substrate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side wails of the first polycryst al lino 
silicon film and the high melting point metal silicide film; 

forming a second po lycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrys t al 1 ine silicon film to form a first N-type 
polycryst alline silicon region; 

dcping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type polycrystalline silicon region; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a high concentration N-type impurity into 
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regions that become the source and the drain of the N-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the first N-type region of the second polycrystal.line silicon 
region; and 

selectively doping a high concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
transistor and a part or an entire region of the resistor formed 
from the second P-type region of the second po lycry stall ine silicon. 

30. A method of manufacturing a complementary MOS 
semiconductor device as claimed in c Laim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate ; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrys talline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first polycrystall ine silicon film to form a first N-type 
polycrystalline silicon region; 
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selectively doping a high concentration P-type impurity into 
the first polycrys talline silicon film to form a first P-type 
polycrystalline silicon region in the first polycrystall ine silicon 
film; 

doping a low concentration P-typc impurity .into an entire 
region of the first polycrystalline silicon film to form a second 
P-type polycrystalline silicon region in the first polycrystalline 
s i 1 icon f ilm; 

patterning the first polycrystalline silicon film to form a 
gate electrode and a wiring formed from the first P-type region 
of the first polycrystalline silicon film and a resistor formed 
from the first N-type region and the second P-type region of the 
first polycrystalline silicon film; 

doping a low concentration N-type impurity into the 
semiconductor substrate so that a source and a drain overlap a gate 
electrode of the N-channel MOS transistor in a planar manner 

selectively doping a low concentration P-type impurity into 
the semiconductor substrate so that both a source and a drain or 
only the drain side thereof overlap a gate electrode of the P- 
channel MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed frcm the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
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N-channel MOS transistor in a planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overl ap 
the gate electrode in the planar manner. 

31. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, / comprising 

che steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate ; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate- 
doping an impurity for controlling a threshold value into the 

semiconductor substrate ; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 

selectively doping a high concentration P-type impurity into 

the first polycrystalline silicon film to form a first P-type 
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polycrystalline silicon region in the first polycrystalline sil.i con 
f ilm; 

patterning the first polycrystalline silicon film to form a 
gate electrode and a wiring formed from the first P-type region 
of the first polycrystalline silicon film and a resistor formed 
from the region other; than the first P-type region of the first 
polycrystalline silicon film; 

selectively doping a low concentration N-type impurity into 
the first polycrystalline silicon film other than the semiconductor 
substrate and the first P-type region where the source and the drain 
overlap the gate electrode of the N-channel MOS transistor in a 
planer manner to form first N-type regions in the low concentration 
N-type source and drain and the first polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
the first polycrystalline silicon film other than the semiconductor 
substrate, the first P-typc region and the second N-type region 
where both the source and the drain or only the drain side thereof 
overlaps the gate electrode of the P-channel MOS transistor in a 
planer manner to form second P-type regions in the low concentration 
source and drain or only drain of the P-channel MOS transistor and 
the first polycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-typc region of the first polycrystalline silicon film and the 
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source and drain reqions not overlapping the gate electrode of the 
N-channel MOS transistor in a planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first pol ycry s t a 1 1 ine silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

32. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, / comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

coping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a first polycrys talline silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into the first 
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polycrystalline silicon film to form a first P-type polycrystalline 
silicon region in the first polycrystalline silicon film; 

patterning the first polycrystalline silicon film to form a 
gaze electrode and a wiring formed from the first P-type region; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

doping a low concentration N-type impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel MOS transistor in a planar 
manner ; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlap the gate electrode of the 
P-channel MOS transistor in the planar manner; 
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selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrys tal line silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in a planer manner; and 

selectively doping high concentration P-typc impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

33. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channcl MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 
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forming a first polycrystaliine silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into the first 
polycrystaliine silicon f i 1m to form a first P-type polycrystaliine 
silicon region in the first polycrystaliine silicon film; 

patterning • the first polycrystaliine silicon film to form a 
gate electrode and a wiring formed from the first P-typc region; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystaliine silicon film on the 
semiconductor substrate; 

patterning the second polycrystaliine silicon film to form 

a resistor ; 

selectively doping a low concentration N-type impurity into 
the region where source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the second 
polycrystaliine silicon film to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystaliine silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the P-channel MOS 
transis ror in a planer manner and the second polycrystaliine silicon 
film to simultaneously form second P-typc regions in the low 
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concentration source and drain or drain of the P-channel MOS 
transistor and the second polycrystalline silicon film; 

selectively doping a high concentration N-type impurity inlo 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrys talline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in a planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channei MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

34. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

41 



t 



doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 

selectively doping a low concentration N-type impurity into 
the first polycrystalline silicon film no form a first N-type 
polycrystalline silicon region in the first polycrystalline silicon 
film; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first ?-type 
polycrystalline silicon region in the first polycrystalline silicon 
film; 

doping a low concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a second 
P-type polycrystalline silicon region in the first polycrystalline 
silicon film; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal siliclde film on the 
semiconductor subs t rate ; 

selectively removing the high melting point siiicide film on 
the patterned second insulating film and in the vicinity thereof; 
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removing the patterned second insulating film; 
patterning che first polycrystalline silicon film and the high 
melting point metal silicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first P-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film and a resistor region formed from the first 
N-type region of the first polycrystalline silicon film and the 
second P-type regions- 
doping a low concentration N-type impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel type MOS transistor in the planar 
manner ; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlaps the gar.e electrode of the P-type 
MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
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region where both the source and the drain do not overiap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

35. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of : 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
subs trate ; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a first polycrystal line silicon film on the 
semiconductor substrate; 

selectively doping a high concentration P-type impurity into 
the first polycrys talline silicon film to form a first P-type region 
in the first polycrystalline silicon film; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
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P-type region of the first polycrystailine silicon film; 

forming a high melting point metal silicide film on the 
semiconductor substrate ; 

selectively removing the high melting point silicide film on 
the patterned second insulating film and in the vicinity thereof; 

removing the patterned second insulating film; 

patterning the first polycrystailine silicon film and zhe high 
melcing point metal silicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first P-type region 
of the first polycrystailine silicon film and the high melting point 
metal silicide film and a resistor region formed from the region 
ether than the first P-type region of the first polycrystailine 
silicon film; 

selectively doping a low concentration N-type impurity into 
the region where the source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the first 
polycrystailine silicon film other than the first P-type region 
to simultaneously form first N-type regions in the low concentration 
source and drain of the N-channel MOS transistor and the first 
polycrystailine silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the P-ohannel MOS 
transistor in a planer manner and the first polycrystailine silicon 
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film ether than the first P-type region and the first N-type region 
to sirnul tanecusly form second P-type regions in the low 
concentration source and drain or only drain of the P-channel MOS 
transistor and the first polycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

36. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
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substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrys talline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first polycrystalline silicon film to form a first N-type region 
in the first polycrystalline silicon film; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type 
polycrystalline silicon region in the first polycrystalline silicon 
film; 

doping a low concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a second 
P-type polycrystalline silicon region in the first polycrystalline 
silicon film; 

forming a second insulating film on the first polycrystalline 
silicon f ilm; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal film on the semiconductor 
substrate; 

performing heat treatment for the high melting point metal 
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film, which contacts to the first polycrystaliine silicon film, 
to obtain a high melting point metal siiicice film; 

selectively removing non-rcactcd hiqh melting point film on 
the second insulating film; 

removing the patterned second insulating film; 
patterning the first polycrystaliine silicon film and the high 
melting point metal film to form a gate electrode and a wiring formed 
from a lamination layer of the first P-Lype region of the first 
polycrystaliine silicon film and the high melting point metal 
silicide film and a resistor region formed from the first N-type 
region of the f .i rst polycrystaliine silicon film and the second 
P-type regions- 
doping a low concentration N-type . impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel type MOS transistor in the planar 
manner ; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlaps the gate electrode of the P-type 
MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystaliine silicon film and the 
source and drain regions not overlapping the gate electrode of the 



48 



N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

37. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim l r , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate ; 

forming an element isolating region on the semiconductor 
substrate ; 

forming agate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film cn the 
semiconductor substrate; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first P-type region 
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in the first polycrystalline silicon film; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal film on the semiconductor 
substrate ; 

performing heat treatment for the high melting point metal 
film, which contacts to the first polycrystalline silicon film, 
to obtain a high melting point metal silicide film; 

selectively removing non-reacted high melting point film on 
the second insulating film; 

removing the patterned second insulating film; 

patterning the first polycrystalline silicon film and the high 
melting point metal silicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first P-type region 
of the first polycrystalline silicon f i 1 rn and the high melting point 
metal silicide film and a resistor region formed from the region 
other than the first P-type region of the first polycrystalline 
silicon film; 

selectively doping a low concentration N-type impurity into 
the region where the source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the first 
polycrystalline silicon film other than the first P-type region 
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to simultaneously form first N-type regions in the low concentration 
source and drain of the N-channel MOS transistor and the first 
polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the P-channel MOS 
transistor in a planer manner and the first polycrystalline silicon 
film other than the first P-type region and the first N-type region 
to simultaneously form second P-type regions in the low 
concentration source and drain or only drain of the P-channel MOS 
transistor and the first polycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channei MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 
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38. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal silicide film on the first 
polycrystalline silicon film; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 
a wiring formed frenn a lamination layer of the first P-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor 
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substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystal line silicon film to form a first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

doping a low- concentration N-type impurity into the 
semiconductor substrate so that a source and a drain overlap a gate 
electrode of the N-channel MOS transistor in the planar manner; 

selectively doping a low concentration P-type impurity into 
the semiconductor substrate so that both a source and a drain or 
only the drain side thereof overlaps a gate electrode of the 
P-channel MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MCS transistor in the planer manner; and 

selectively doping high concentration F-type impurities into 
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a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner. and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

39. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of : 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal silicide film on the first 
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polycrystalline silicon film; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 
a wiring formed from a lamination layer of the first P-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate ; 

patterning the second polycrystalline silicon film to form 
a resist or; 

selectively doping a low concentration N-type impurity into 
Lhe region where the source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the second 
polycrystalline silicon film to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the P-chanriel MOS 
transistor in a planer manner and the second polycrystalline silicon 
film to simultaneously form second P-type regions in the low 
concentration source and drain or the drain of the P-channel MOS 
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transistor and the second polycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N _ typ e region of the second polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-lype impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

40. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1 , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate ; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 
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semiconductor substrate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal film on the first 
polycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts the first polycrystalline silicon film, to 
obtain a high melting point, metal silicide film; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 
a wiring formed from a lamination layer of the first P-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form the first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
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region of the second polycrystalline silicon film to form a second 
P-type region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

doping a low concentration N-type impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel MOS transistor in a planar 
manner; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
the drain overlaps the gate electrode of the P-channel MOS 
transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
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the .gate electrode in the planar manner. 

41. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a f irs t ' polycr ys ta 1 1 ine silicon film on the 
semiconductor substrate ; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal film on the first 
polycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts the first polycrystalline silicon film, to 
obtain a high melting point metal silicide f ilm; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 



59 



a wiring formed from a lamination layer of the first P-type region 
of the first polycrystalline silicon film and the high melting point 

metal silicide film; 

forming a fourth insulating film on the semiconductor 

substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate ; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a low concentration N-type impurity into 
the region where source and the drain overlap the gate electrode 
of the N-channei MOS transistor in a planer manner and the second 
polycrystalline silicon film to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and Ihe drain or only the drain 
side thereof overlaps the gate electrode of the P-channel MOS 
transistor in a planer manner and the second poly crystal line sil icon 
film to simultaneously form second P-type regions in the low 
concentration source and drain or drain of the P-channel MOS 
transistor and the second polycrystalline silicon film; 

selectively doping a low concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
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N-type region of the second polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

42. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate ; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 
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doping a high concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a first 
P-type region in the first polycrystalline silicon film; 

forming a high melting point metal silicide film on the first 
polycrystalline silicon film; 

forming a first insulating film on th high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first polycrystalline silicon film to 
form a gate electrode and a wiring; 

forming a fourth insulating film on the semiconductor 
substrate ; 

forming a second polycrystalline silicon film on the 
semiconductor substrate ; 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
p_type region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a low concentration N-type impurity into 
the semiconductor substrate so that both a source and a drain or 
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only the drain side thereof overlaps the gate electrode of the 
N-channel MOS transistor in a planar manner; 

selectively doping a low concentration P-type impurity into 
the semiconductor substrate so that both the source and the drain 
or only the drain side thereof overlaps the gate electrode of the 
P-channel MOS transistor in the planar manner; 

selectively doping a low concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner, or the region where 
the source side thereof overlaps the gate electrode in a planar 
manner and only the drain side thereof does not overlap the gate 
electrode in the planar manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

43. A complementary MOS semiconductor device according to 
claim 1 , wherein(th^\semiconductor 
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substrate is a P-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channel MOS transistor are 
defined by forming an N-type well, respectively. 

44. A complementary MOS semiconductor device according to 
claim 1 / wherein the semiconductor 

substrate is a P-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channel MOS transistor are 
defined by forming an N-type well and a P-type well, respectively. 

45. A complementary MCS semiconductor device according to 
claim 1 f wherein the semiconductor 

substrate is an N-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channel MOS transistor are 
defined by forming a P-type well, respectively. 

4 6. A complementary MOS semiconductor device according to 
claim 1 / wherein the semiconductor 

substrate is an N-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channel MOS transistor are 
defined by forming an N-type well and a P-type well, respectively. 

47. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein 
the semiconductor substrate is a P-type semiconductor substrate, 
and regions of the N-channel MOS transistor and the P-channel MOS 
transistor are defined by forming an N-type well, respectively. 

48. A method of manufacturing a complementary MOS 
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semiconductor device according to claim. 18 , wherein 

the semiconductor substrate is a P-type semiconductor substrate, 
and reqions of the N-channel MOS transistor and the P-channel MOS 
transistor are defined by forming an N-type well and a P-type well, 
respectively. 

49. A method of manufacturing a complementary MOS 
semiconductor device according to claim. 18 ., wherein 
the semiconductor substrate is an N-type semiconductor substrate, 
and regions of the N-channel MOS transistor and the P-channel MOS 
transistor are defined by forming a P-type well, respectively. 

50. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein 
the semiconductor substrate is an N-type semiconductor substrate, 
and regions of the N-channel MOS transistor and the P-channel MOS 
transistor are defined by forming an N-type well and a P-type wel 1 , 
respectively . 

51. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein the step 
of forming the element isolating region on the semiconductor 
substrate is performed by a LOCOS method. 

52. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein the step 
of forming the element isolating region on the semiconductor 
substrate is performed by a shallow trench .isolation method. 
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b3. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 wherein 

the step of doping impurities for the threshold control is performed 
by an ion injection method, and the impurity for the threshold 
control of the N-channel MOS transistor is arsenic or phosphorous. 

54. A complementary MOS semiconductor device according co 
claim 1, , wherein th e fir stjpol ycrystal line 

silicon is formed by a chemical vapor deposition method. 

L 

55. A complementary MOS semiconductor device according to 
claim 1 , wherein the second polycrys tal line silicon is formed 
by a chemical vapor deposition method or a sputtering method. 

56. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein 
the first polycrystalline silicon is formed by a chemical vapor 
deposition method . 

57. A method of manufacturing a complementary MOS 
semiconductor device according to claim 19, 

, wherein the second polycrystalline 
silicon is formed by a chemical vapor deposition method or a 
sputtering method . 

58. A method of manufacturing a complementary MOS 
semiconductor device according to claim 18 , wherein the first 
P-type region of the first polycrystalline silicon is formed by 
an ion injection method using boron or BF 2 as impurities, a 
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formed by a sputtering method and has a film thickness in a range 

of 100 A to 500 A. 

68. A semiconductor device, wherein, in a reference voltage 
circuit in which a gate and a drain of an enhancement NMOS transistor 
in which the gate and the drain are short-circuited, are connected 
to a gate and a source of a depletion NMOS transistor in which the 
gate and the source are short-circuited, and the connection node 
is used as an output node, the polarities of gate electrodes of 
the enhancement NMOS transistor and the depletion NMOS transistor 
are a P-type. 

69. A semiconductor device, wherein, in a reference voltage 
circuit in which a source of an enhancement NMOS transistor in which 
the gate and the drain are short-circuited, is connected to a drain 
of a depletion NMOS transistor in which the gate and the source 
are short-circuited, and the connection node is used as an output 
node, the polarities of gate electrodes of the enhancement NMOS 
transistor and the depletion NMOS transistor are a P-typc. 

70. A semiconductor device, wherein, in a reference voltage 
circuit in which a gate and a drain of an enhancement NMOS transistor 
in which the gate and the drain are short-circuited, are connected 
to a source of a depletion NMOS transistor in which a gate is 
short-circuited with a source of the enhancement NMOS transistor 
and the connection node is used as an output node, the polarities 
of gate electrodes of the enhancement NMOS transistor and' the 
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depletion NMOS transistor are a P-type. 

71. A semiconductor device, wherein, in a reference voltage 
circuit in which: a drain of a depletion NMOS transistor in which 
a gate and a source are short-circuited is connected to a drain 
and a gate of a first enhancement PMOS transistor in which a source 
is connected to a power supply; a drain of a second enhancement 
PMOS transistor in which a source is connected to a power supply 
and a gate is connected commonly to the first enhancement PMOS 
transistor is connected to a gate and a drain of an enhancement 
NMOS transistor in which the gate and the drain are short-circuited; 
and the connection node is used as an output node, the polarities 
of gate electrodes of the enhancement NMOS transistor and the 
depletion NMOS transistor are a P-type. 

72. A semiconductor device, wherein, in a reference voltage 
circuit in which: a drain of a first depletion NMOS transistor in 
which a gate and a source are short-circuited, is connected to a 
gate and a source of a second depletion NMOS transistor in which 
the gate and the source are short-circuited; a drain of the second 
depletion NMOS transistor is connected to a power supply; the source 
of the first depletion NMOS transistor is connected to an 
enhancement NMOS transistor in which a gate and a drain are 
short-circuited; and the connection node is used as an output node, 
the polarities of gate electrodes of the enhancement NMOS transistor, 
the first depletion NMOS transistor, and the second depletion NMOS 
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transistor are a ?-type. 

73. A semiconductor device, wherein, in a reference voltage 
circuit in which: a gate and a drain of an enhancement NMOS 
transistor in which the gate and the drain are short-circuited, 
are connected with a source of a first depletion NMOS transistor 
in which a gate is connected to a source of the enhancement NMOS 
transistor; a drain of the first depletion NMOS transistor is 
connected to a gate and a source of a second depletion NMOS 
transistor in which the gate and the source are short-circuited; 
a drain of the second depletion NMOS transistor is connected to 
a power supply; and the connection node of the drain of the 
enhancement NMOS transistor and the source of the first depletion 
NMOS transistor is used as an output node, the polarities of gate 
electrodes of the enhancement NMOS transistor, the first depletion 
NMOS transistor, and the second depletion NMOS transistor are a 
P-type . 
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